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c. @HAIRMAN, .k T 
arents are frequently involved in efforts 
to maximize the ~a~ici~~it~~~n of I ildrcIl with congenital heart 
disease in recreational and competitive sports and minimize any 
potential risks. In tbis regard, it is fortunate that significant 
morbidity or mortality prccipita d by excrcisc in patients with 
congenital heart disease is mrc. ldecd, thcrc arc rclativcly few 
congenital heart lesions that have been associated with sudden 
death during participation in sports (l-4). The most ~011~t~~o1~ arc 
hypertrophic cardiomyopathy, congenital coronary artery anom- 
alics, Marfan syndrome and myocarditis. Less common lesions 
include valvular aortic stenosis and complex defects, such as 
tetralogy of Fallot, complete trar,sposition of the great arteries 
and single ventricle, and those associated with pulmonary vascular 
disease. This list encompasses only a small percent of the total 
number of patients with co~gc~ital heart disease and some of 
these patients, with appropriate testing, may engage in low 
intensity (class IA [see Table I in Classification of Sports]) forms 
of competitive sports under certain conditions. Although the risk 
of sudden cardiac death is the most compelling reason for the 
health professional to evaluate the athlete with congenital heart 
disease, progressive hemodynamic deterioration over time is an 
additional potential consequence of intense, long-term exercise in 
some circumstances. 
The recommendations for permitted level of activity presented 
here are offered as a guideline only. The physician with knowl- 
edge of a particular patient’s lesion severity and physiologic and 
psychologic response to training and competition may choose to 
modify these recommendations in selected instances. Indeed, 
excessive restriction of physical activity in children with cardiac 
malformations could potentially cause considerable physical and 
psychologic harm (5-10). Eligibility recommendations for partic- 
ipation in sports for children with congenital cardiac malforma- 
tions have become somewhat more permissive over the past 
several years, with no evidence of detrimental effects (1 I). 
In each patient the history, physical examination and knowl- 
edge of the individual course become extremely important. 
Those with a previous history of symptomatic arrhythmia, 
syncope, pulmonary hypertension or myocardial dysfunction 
deserve special attention because such historical data can 
classify these patients at higher risk. Those patients with 
significant heart disease and a history of any of these abnor- 
malities deserve a full evaluation. Important hemodynamic 
information can be obtained by echocardiographic/8>oppler 
assessment. Other evaluations may include exercise testing, 
olter ambulatory electrocardiographic (KG) monitor- 
ing, cardiac catheterization and invasive eIect~o~bysi~)logic 
studies under certain conditions. 
The congenital heart defects and recommendations pre- 
scntcd hcrc are intended to provide broad guidelines for 
patients with shunt Icsions, obstructive lesions and tbc more 
common complex cyanotic malformations (12). In ths mild 
form of these common anomalies, most sports will be permis- 
sible. In the moderate form, intermediate levels of sports 
participation may be safe, but evaluation is required. In the 
severe form of most of these abnormalities, strenuous exercise 
could be detrimental to certain patients (1). It is important to 
stress that in patients with congenital heart disease in whom 
there are questions about the severity of the abnormality and 
the optimal exercise prescription, there is no substitute for a 
comprehensive history and physical examination bp a physician 
with an interest and expertise in such patients. Exercise testing 
can be useful, particularly if symptoms, the ECG and blood 
pressure are monitored during conditions that simulate both 
the dynamic and static demands of the sport in question. In 
general, serial yearly evaluations are required bccausc of 
changing hemodynamic status with growth and changes in 
severity of the congenital cardiac defect. 
Atria! Septal Defect, Untreated 
Atrial septal defect indicates any persistent communication 
between the atria. Most patients with atrial septal defect in 
childhood are without symptoms, and operation is generally 
carried out before the age at which children arc normally 
active in sports. Current practice usually mandates a history, 
physical examination, ECG and echocardiogram for complete 
evaluation and categorization of patients with atrial septa! 
defect. Small defects arc characterized by minimal or no right 
ventricular volume overload; moderate or large defects have 
significant volume overload and can have variable degrees of 
pulmonary hypertension. 
Recommendations 
1. Athletes with small defects and without pulmonary hy- 
pertension can participate in all competitive sports. 
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2. Athletes with significant pulmonary hypertension or a 
right-to-ieft shunt, or both, can participate in low intensity 
competitive sports only (class IA). Also, patients in the severe 
Eisenmengcr class with marked cyanosis and a large right-to- 
left shunt cannot participate in competitive sports. See Ele- 
vated Pulmonary Resistance. 
3. Athletes with symptomatic supravcntricular or ventricu- 
lar arrhythmia or significant mitral regurgitation should follow 
the recommendations in Task Forces 6 and 2, respectively, for 
athletes with these: abnormalities. 
Atrial scptal defect usually is complctoly corrected by 
operation. Generally, when operation is performed in child- 
hood there is little or no residual right ventricular cnlargc- 
ment. Supmventriculur arrhythmias can occur after repair of 
the defect and arc generally more common when the dcfcct is 
ropuircd letcr in lift (13-K). Evaluation for participation in 
competitive sports should include an estimate of cardiac 
pcrformancc, pulmonary vascular resistance and right vcntric- 
ular size and a search for conduction or rhythm disturbances. 
Minimal diagnostic studies, including a chest radiograph and 
ECG, are usually needed before a decision can be made with 
regard to participation in competitive sports. If cardiomegaly is 
present by physical examination or X-ray film, cchocardiogra- 
phy may be useful. Patients with preoperative pulmonary 
hypertension or a right-to-left shunt, or both, heforc operation 
require assessment of pulmonaty artery pressure with Doppler 
echocardiography or cardiac cathctcrization. 
Recommendations. Six months aftor the operation or in- 
tcrvcntion, athletes can partioipatc in alI sports unless thn: 
following iire present: 
o Evidence of pulmonary hypertension 
0 Arrhythmias associated with symptoms 
0 Evidence for myocardial dysfunction 
Athletes with any of these r&dual abnormalities should have 
an exercise evaluation and an individualized exercise prewip- 
tion. For further guidance in this regard, see Elevated Pulmo- 
nary Resistance and Ventricular Dysfunction in this Task 
Force report as well BS Task Force 6. 
Vemicuhr Septal Defect, Umeated 
For the purpose of recommendations for participation in 
competitive sports, ventricular septal defects can be categorized 
as small, moderate or large. The physician experienced in the 
evaludion of ptients with congenital heart disease can usually 
make the diagnosis of small ventricular septal defect by clinical 
features alone. If physical examination and ancillary studies 
indicate normal heart size and normal pulmonary artery pressure 
in patients with a clinically suspected small ventricular septal 
defect, then further evaluation is not required. 
A patient with a ventricular septal defect that does not 
readily fit into the small defect category requires further 
investigation, usually echocardiography. If this modality is not 
diagnostic for a moderate-sized efect with normal pulmonary 
artery pressure, then cardiac catheterization may be required. 
Large right-to-left shunts are discussed under Elevated 
Pulmonary Resistance. A moderate defect with low pulmonary 
vascular resistance will have a pulmonary/systemic flow ratio of 
- 1.5:1.9. A large defect with low or mildly increased pulmo- 
nary vascular resistance is defined as a puhnonary systemic 
flow ratio ~2 and pulmonary resistance <3 Urn?. 
Recommendationr 
I. Athletes with a small or moderate ventricular septal 
defect can participate in all ~~~~~p~tit~v~ sports.
2. Seloctcd athletes with a large ventricular septal defect 
can participate in some low intensity competitive sports (&lSS 
IA). Those athlctcs who do not have marked elevation of 
pulmonary rcsistancc arc candidates for repair. and participa- 
tion in high intcllsity sports should await successful operation. 
Vewicuiur Septul Dejkct, Closed at O@whm or 
by l~~tenvhmd Cathctwimtiot~ 
Successful repair is characterized by the abscucc of symp 
tams. ahscnce of significant cardiomegaly or arrllyt~irni~is aad 
the prcscncc of normal pulmonary artery pressure. A small 
residual defect with the characteristic murmur can he present. 
Minimal diagnostic evaluation after surgery before par- 
ticipation in sports includes a chest radiograph and ECG. 
Echocurdiographirll)opplcr stud& arc useful for patients in 
whom the examination. chest radiograph and ECG arc not 
diagnostic. Paticpts with residual cardiomegaly, myocardial 
dysfunction or questionable pulmonary hypertension may re- 
quire an exercise test or catheterization bcforc a decision for 
participation in sports can be made. 
Rewmmendations 
I. At ~6 months after repair, athletes with no residual 
defect and no symptoms can participate in all compctitivc 
sports if they have no evidence of pulmonary artery hyperten- 
sion, arrhythmia or myocardial dysfunction. 
2. Athletes with a residual small defect and no pulmonary 
hypertension and no symptoms can also participate in all 
competitive sports. 
3. Athletes with a residual moderate or large defect can 
participate in low intensity competitive sports (class IA) but 
should have repair performed. 
4. Athletes with persistent, severe pulmonary hypertension 
cannot participate in competitive sports (see Elevated Pulmo- 
nary Resistance). 
5. Athletes with significant arrhythmias should follow the 
recommendations in Task Force 6. 
6. Athletes with mild to modetate pulmonary hypertension 
or ventricular dysfunction should follow the recommendations 
in the sections on elevated pulmonary resistance and ventric- 
ular dysfunction after cardiac surgery. 
869 
TASK FQKCE 1 
t ductus arteriosus 
oms and a normal 
include echocardi 
1. Athletes with a small patent ductus arteriosus can par- 
ticipate in all competitive sports. 
2. Athletes with a moderate or large patent ductus. causing 
left ventricular ~l~~ilr~el~~~~lt, musl undergo surgical repair or 
closure by interventional catheterization before unrostrictcd 
competition. 
3. Athletes with a large paIcnt ductus and scvcre pulmo- 
nary hypertension shot~ld hr characterized as having Eiscn- 
menger syndrome (see Elcvatcd PMIIW~~QJ Resistance). 
Patent Ductm Arteriosus, Closed at Operation or by 
~?lte~v~~ltio~a~ Catheterizatiora 
A successful result is characterized by the absence of 
symptoms and a normal cardiac examination. 
1. After operative or interventional closure of a patent 
ductus, athletes with no symptoms and a normal cardiac 
examination with no evidence of pulmonary hypertension or 
cardiac enlargement can participate in all competitivc sports at 
3 months after repair. 
2. Athletes with residual pulmonary artery hypcrtcnsion 
must be restricted if puhnona~y hypertension persists on 
noninvasive or invasive testing (see also Elevated Puhnonaly 
Resistance). 
Pulmonary Valve Stenosis, Untreated 
The severity of pulmonary stenosis generally can be defined by 
clinical features. Mild stenosis is characterized by a systolic 
ejection murmur, variable ejection click and a normal ECG or 
mild right ventricular hypertrophy. Echocardiographic/Doppler 
studies of peak instantaneous systolic pressure gradients are now 
widely used to evaluate severity. A transvalvular gradient 
~40 mm Hg usually indicates mild stenosis, 40 to 70 mm Hg 
moderate stenosis, and >70 mm Hg severe stenosis. Most pa- 
tients with a gradient ~50 mm Hg undergo balloon valvuloplasty. 
Recommendations 
1. Athletes with a peak systolic gradient 60 mm Hg and 
normal right ventricular function can participate in all compet- 
itive sports if no symptoms are present. Annual reevaluation is 
recommended. 
2. Athletes with a peak systolic gradient >50 mm Hg can 
participate in low intensity competitive sports (class IA). 
Patients in this category are likely to be referred for balloon 
lasty or operative vahotomy. 
Adequate relief of pulmonary stenosis is characterized by the 
absence of symptoms as well as a physical examination and 
echocardiograpllic~oppler study indicating a gradient in the 
mild range. 
ecom ations 
1. Athletes with adequate relief of obstruction and normal 
ventricular function without symptoms can participate in all 
competitive sports. If balloon valvuloplasty is performed, par- 
ticipation in competitive sports can begin -1 month after 
intcruention. If operation is required, an interval of -3 months 
would be reasonable before beginning to participate in com- 
pctilive sports. 
ctcs with a persistent peak systolic gradient 
g should follow the same rccommcnd~~tions as those 
for patients before treatment. 
3. Athletes with severe pulmonary incompetence charac- 
terized by a marked right ventricular enlargement require 
individual assessment. 
Aortic Valve Sterzosis, &treated 
This section discusses congenital valvular aortic stenosis in 
young patients. Aortic stenosis in adults is addressed in Task 
Force 2. Congenital aortic stenosis is usually easily idcntifed 
by a constant apical ejection c!ick and a systolic ejection 
murmur heard maximally at the upper right sternal border, 
Differentiation between mild and either moderate or scvcrc 
aortic stenosis is readily accomplished with elcctrocardio- 
graphy and Doppler echocardiography as well as physical 
examination. However, the distinction between moderate or 
severe stenosis is more difficult and may require clarification by 
cardiac catheterization. Patients with a history of fatigue, 
light-headedness, dizziness, syncope, chest pain or pallor on 
exercise deserve a full evaluation, usually including catheter- 
ization and exercise testing. Because the lesion may progress in 
severity over time, periodic reevaluation is necessary. Sudden 
death is more likely to occur in patients with severe disease, 
severe left ventricular hypertrophy, exertional syncope, chest 
pain or dyspnea and a left ventricular strain pattern on the 
ECG. Between -20% and 80% of deaths in patients with 
severe aortic stenosis have been found to occur on physical 
exertion (1,3,1(i). 
For the purpose of the recommendations given here, a peak 
instantaneous systolic pressure gradient at rest (ir, the presence 
of normal cardiac output) of 520 mm Hg by catheterization or 
Doppler echocardiography generally characterizes kid Skm- 
sis, 21 to 49 mm Hg modmut~~ stenosis, ?50 mm ljg ~NW 
stenosis, This classification is different from that used for 
making clinical decisions with regard to balloon valvuloplasty 
or operation and represents a conservative approach tailored 
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to strenuous sports participation in this anomaly because of the 
known problems of sudden death with severe aortic stenosis 
and the difficulty in achieving an up-to-date appraisal of 
severity for a lesion that can progress over time. It should be 
noted that in contrast to the present discussion of congenitul 
aortic valve stenosis severity that relies on peak instantaneous 
pressure gradient estimated with continuous wave Doppler, 
the section on ucquired aortic stenosis (see Task Force 2) 
assesses severity with respect to the mean aortic valve gradient. 
1. Athletes with mild aortic stenosis can participate in all 
competitive sports if they have a normal ECG and exercise 
tolerance and no history of exercise ,related chest pain, syncope 
or arrhythmia associated with sympioms. 
2. Athletes with moderate aortic stenosis can participate in 
low static/low to moderate dynamic and moderate static/low 
dynamic (classes IA and IB and IIA) competitive sports if the 
followinP conditions are met: 
Mid or no left ventricular hypertrophy by echocardiog- 
raphy and the absence of left ventricular strain on the 
ECG 
Normal exercise test with no evidence of &hernia or 
arrhythmia and with normal exercise duration and blood 
pressure response 
Absence of symptoms as defined earlier 
3. Athletes with severe aortic stenosis should not partici- 
pate in competitive sports. 
The criteria in this section also apply to athletes with 
diswte (membranous) suhortic stenosis and supmvnhdar nor- 
tic stenosis. 
Amic Stenosis, Mated by Opemtion or 
Balloon Valvuloplasty 
After operation, a variable degree of residual stenosis or 
regurgltatbn, or both, can be present. Reevaluation by physical 
examination, electrocardiography and echocardiography is neces- 
sary for reassessment. In addition, exercise stress testing or 
catheterization, or both, can be required for patients whose 
physiologic and anatomic severity cannot othetwise be deter- 
mine4, 
Recommendations 
I. Athletes with residual mild, moderate or severe stenosis 
should follow the same recommendations as defined earlier. 
2. Athletes with moderate to severe aortic regurgitation 
should follow the guidelines in Task Force 2. 
Cbamation of the Aorta, Untreated 
This abnormality is characterized by an obstruction usually 
in the juxtaductal or juxtaligamental area, with elevated blood 
pressure in the upper limbs and relatively ncrmal or decreased 
pressure in the lower limbs. Severity is assessed by the arm and 
leg pressure gradient, physical examination, exercise testing 
and cchocardiographic/Doppler studies. Virtually all patients, 
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except those with mild coarctation, will undergo either surgical 
repair or balloon dilation. 
1. Athletes with mild coarctation and the absence of large 
collateral vessels or severe aortic root dilation and with a 
normal exercise test and a small pressure gradient at rest 
(usually 120 mm Hg between upper and lower limbs)* and a 
peak systolic blood pressure 1230 mm Hg with exercise can 
engage in all competitive sports. 
2. Athletes with a systolic arm/leg gradient >2O mm 
exercise-induced hypertension with a systolic blood pressure 
~230 mm Hg cun engage in tow ~~te~si~ competitive sports 
only (class IA) until treated. 
The majority of patients will have coarctation repair or 
balloon arterioplasty performed during childhood. After re- 
pair, abnormalities can persist, such as a mild residual gradient, 
ventricular hypertrophy, systemic hypertension and residual 
obstruction evident on exercise (17-13). Before a decision with 
regard to eligibility for participation in sports, minimal diag- 
nostic studies, including a chest radiograph, exercise testing 
and evaluation of left ventricular function, should be done. In 
patients with balloon angioplasty, magnetic resonance imaging 
can be useful to determine whether an aneurysm is present. 
Recommendations. Participation in sports r6 months after 
treatment for coarctation of the aorta is permitted for athletes 
with a =20-mm Hg arm/Ieg blood pressure gradient at rest and 
a normal peak systolic blood pressure during rest and exer- 
cise.* Athletes should refrain from high intensity static exercise 
(classes IIIA, IIIB and IIIC) and sports with the danger of 
bodily collision during the first postoperative year. After 1 year, if 
patients continue to be asymptomatic, with normal blood pres- 
sure at rest and exercise, all sports are permiscible except power- 
lifting. For athletes with evidence of significar,! aortic dilation, 
wall thinning or aneurysm formation, participation should be 
restricted to low intensity competitive sports (class IA). 
Elevated Pulmonary Resistance 
Patients with pulmonary vascular disease due to Eisen- 
menger syndrome are at risk for sudden death during intense 
sports activity. As pulmonary vascular obstruction progresses, 
these patients develop cyanosis at rest and intense cyanosis 
with exercise. Most of these patients have self-limited activity. 
These patients should not participate in competitive sports. 
Patients with suspected elevated pulmonary artery pressure 
after operation or interventional catheterization for shunt 
*These pressure gradients usually are best measured by Doppler determi- 
nation of systolic blood pressure in the arms and legs by using cuffs of 
appropriate size. 
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ation and exercise prescription are required for athletic partici- 
pation. 
Ventricular dysfunction can o 
simple and complex congenital 
can be pe~for~led I~o~~nvasiveIy 
useful when ejection status is me 
cstimnte of afterload. 
can be perforl~ed wi 
resonance imaging, angi 
echocardiography. Load-independent assessment of right vcn- 
tricular function is not possible at present. Periodic assessment 
of ventricular function is required for continued recommenda- 
tions for participation in sports because ventricular function 
may deteriorate over time in some patients. 
1. For full participation i  sports, normal or near-normal 
ventricular function is required. 
2. Athletes with mildly depressed ventricular function 
should participate in low intensity static competitive sports 
only (classes IA, IB and 161). 
3. Athletes with moderately depressed Jentricular function 
should generally participate inlow intensity competitive sports 
only (class IA). 
Cyanotic Congenital Cardiac Disease, Unoperated 
In most patients, cyanotic ongenital heart disease produces 
exercise intolerance and progressive hypoxemia with increas- 
ing effort. Patients are unlikely to want to engage in competi- 
tive sports because of their own self-limiting activity. There are 
rare patients with cyanotic ongenital heart disease who reach 
adolescence or even adult life with mild cyanosis at rest and 
shortness of breath only with exercise. These patients may 
experience a rapid and profound ecrease in arterial saturation 
during participation i  sports. 
Recommendation. Patients with untreated cyanotic heart 
disease can usually participate in low intensity ccmpetitive 
sports only (class IA), and individualized exercise prescriptions 
are recommended. 
Postoperative Palliated Cyanotic Congenital 
Heart Disease 
Palliative surgical intervention can be performed to in- 
crease pulmonary blood flow in patients with decreased flow or 
to limit blood flow in those with excessive flow. Often these 
atients have s~~~~fica~t relief
esat~ratio~ during exercise f 
atients can usually participa? 
ports (class IA), provided 
following criteria are met: 
Arterial saturation remains above -80% 
Symptomatic arrhythmias re not present 
There is no symptomatic ventricular dysfunction 
Patients have near-normal physical working capacity on 
exercise testing 
tQpera live Tetra~o~ of FalIot 
The current standard of treatment for tetralogy of Pallot is 
reparative operation in early childhood. Currently most patients 
have good relief of stenosis, with rnin~~nal residual pulmonary 
stenosis and only mild to moderate pulmonary insufficiency. 
evaluation for eligibility for participation i sports 
ludes physical examination, ches 
monitoring and exercise t sting. 
cardiac atheterization, r both, may be required for complete 
evaluation i selected patients, particularly those with significant 
cardiomegaly or symptoms, or both. Patients with important 
residual abnormalities, such as a significant left to right shunt, 
moderate to severe pulmonary regurgitation r right ventricular 
dysfunction, who also have a history of syncope or ventricular 
arrhythmia are at risk for sudden death (20). 
1. Patients with an excellent result after repair of tetralogy 
of Pallor should be allowed to participate in all competitive 
ts, providing that the following criteria are met: 
Normal or near-normal right heart pressure 
Only mild right ventricular volume overload 
No evidence for a significant residual left to right shunt 
o No rhythm abnormality on ambulatory ECG monitoring 
or exercise testing 
2. Patients with marked pulmonary regurgitation, residual 
right ventricular hypertension (peak systolic right ventricular 
pressure ~50% systemic pressure), or rhythm abnormalities, 
as defined in Task Force 6, should participate in low intensity 
competitive sports only (class IA). 
Transposition of the Great Arteries, Postoperative 
Mustard or Senning Operation 
Patients who have had atrial repair of transposition of the 
great arteries can have significant hemodynamic abnormalities 
despite clinical well-being. Such abnormalities include those of 
systemic venous return, abnormal right ventricular or systemic 
ventricular function, pulmonary stenosis or pulmonary hyper- 
tension, abnormalities of pulmonary venous return, tricuspid 
insufficiency and significant atrial or ventricular arrhythmias 
(21). Left ventricular dilation and hypertrophy can develop in 
a normal, highly fit young athlete. In transposition of the great 
arteries after atrial repair, it is the right ventricle that would be 
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subjected to stress in the young athlete. Because of the 
anatomy of the right ventricle, its reserve is believed to be 
intrh&ally less than that of the left ventricle, and the conse- 
quences of hypertrophy and dilation of the right ventricle in a 
highly trained athlete after an otherwise excellent atria1 repair 
of transposition are unknown. For these reasons, high intensity 
imetric or dynamic sports are not recommended for this 
group. Evaluation before competition in moderate and low 
intensity sports should include history and examination, chest 
radiograph, ECG, echocardiogram, ambulatory ECG monitor- 
ing and exercise testing. For patients in whom data are unclear 
with regard to hemodynamic abnormalities or ventricular 
function, cardiac catheterization may be necessary. 
I. !Mected athletes can engage in low and moderate static, 
low dynamic competitive sports (classes IA and HA) if there is 
e No nignilicant cardiac enlargement on chest radiograph 
e No history of atrial flutter or ventricular arrhythmia (see 
Task Force 6) 
o No history of syncupe 
e A normal exercise test 
2. Patients not in this category require an individualized 
exercise prescription. 
Congenital& Comcted Tmnsposition f the 
&at Arteries 
Congenitally corrected transposition of the great arteries is 
usually associated with other congenital malformations of the 
heart, such as ventricular septal defect or pulmonary stenosis 
and systemic atrioventricular (AV) valve abnormalities, or 
both. These associated defects can preclude participation in 
sports in many circumstances, depending on severity. The 
patient with congenitally corrected transposition is at risk for 
development of supraventricular tachycardia and late sponta- 
neous development of AV block. 
R Some patienrs who have congenitally 
corrected transposition without other cardiac abnormalities 
may be eligible for full participation in sports if there is no 
cardiomegaly and no evidence of arrhythmia on ambulatory 
ECG monitoring or exercise testing. However, periodic reeval- 
uation is important to monitor the development of arrhythmias 
as well as to determine deterioration of systemic (right) 
ventricular function and systemic (tricuspid) AV valve regur- 
gilation. 
Postoperative Arterial Switch for Tmnsposition af 
the Gmat Arteries 
A significant cohort of young patients have had successful 
arterial switch repair of transposition of the great arteries and are 
now old enough to engage in competitive sports. These patients 
have a low prevalence of ventricular dysfunction, arrhythmia with 
symptoms and hemodynamic sequelae (with the possible excep 
tion of puhnonary artery or anastomotic stenosis). Only limited 
exercise data are available for thii grcup. 
Recommendations 
1. Six months after surgery there are no restrictions from 
participation in sports if there is a normal heart size, no residual 
defects, normal ventricular function, 3 normal exercise test and 
absence of arrhythmias associated with symptoms. I-Iowever, 
because of the theoretic possibility of p ucing or increasing 
aortic regurgitation, high static sports associated with severe 
isometric effort (classes IIIA, BIB and IIIC) that could increase 
blood pressure to high levels should be discouraged. 
2. Athletes with more than mild hemodynamic abnormali- 
ties or ventricular dysfunction can participate in low and 
moderate st~ltic~l(~w dynamic con~~titive sports (classes IA, 
IB, IC and IIA), provided that their exercise test is normal. 
The Fontan operation is characterized by a c~mmunici~tio~ 
from the right atrium to the pulmonary artery without an 
elfective right-sided pumping chamber. The operation is used 
for the long-term palliation of patients with tricuspid atresia or 
other complex type of single ventricle. Although ma ients 
improve clinically after the Fontan operation, they u have 
limited exercise capacity, as reflected in reduced cardiac 
output at rest and during exercise (22). Postoperative arrhytb- 
mias have been associated with signiticant morbidity and 
mortality. Diagnostic evaluation before 
should include a chest radiograph, an 
testing. If there is the possibility of verttricular 
echocardiography, alone or with other modalities., to assess 
ventricular function should be used. 
~mmendat~on. Athletes can participate in low intensity 
competitive sports (class IA). Selected athletes can enpge in 
sports of either moderate or low static demand if they have 
normal or near-normal ventricular function and oxygen satura- 
tion and near-normal exercise tolerance on formal exercise 
testing. 
Ebsteirz ‘s Anomaly 
There is a great deal of variability in the severity of this 
malformation. Even mild cases may be associated with impor- 
tant arrhythmias. Severe cases can be associated with physical 
disability and increased risk for sudden death with exercise. 
Recommendations 
I. Athletes with 3 mild expression of Ebstein’s anomaly 
without cyanosis, with a nearly normal heart size and with no 
evidence of arrhythmia can participate in all sports. 
2. Athletes with tricuspid regurgitatioa of moderate sever- 
ity can participate in low intensity competitive sports (class IA) 
if there is no evidence of arrhythmia on ambulatory ECG 
monitoring. 
3. Athletes with severe Ebstein’s anomaly are precluded from 
all sports participation. However, after surgical repair, low inten- 
sity competitive sports (class IA) can be permitted if tricuspid 
regurgitation is absent or mild, heart size on chest radiograph is 
not substantially increased and arrhythmia is not present on 
G rn~~~~tor~~g and excrcisc test. Se?ected athletes 
~~em~~dyflamic result after 
~~icip~tii~~ on an ~~div~d~ 
Valsalva, makes an acute an&d bend and courses between the 
p~iIl~~~o~~~ trunk and the aMerior a t of the aorta (23.24). 
Rare cases of anomalous origin of right coronary artery 
from the left coronary sinus, c(~~ge~ita~Iy bypoplastic corona9 
arteries and ~~~~n~aIoMs origin of the left l?lilill coronary ilrte~ 
from lhc pulmonary trunk bave also been associated with 
SWM.M cardiac dcatb during exercise. ~de~t~fi~i~ti~)~l of these 
ili~omil9ieS dl~~illg life is unreliable bt3XuX pi~tklliS USUillly d0 
IlOt cxpcricncc WiUllillg symptoms, itlld ~OllillVkk! diilgUOSiS 
is dilticulr. Thcsc ilI~~l~~rnl~~Iiti~s should 99~ considered in itth- 
IctcS with exCrtionit9 S~IICO~C ~r ~~~i~~-~i~t~li arrhythmin iiUd 
should bc investigated witb ~~I~~~~a~d~(~~rapby, exercise testing 
and, ultimately, coronary arteriograpby, if indicated. 
ations 
I. Detection of these abnormalities should result in exclu- 
sion from all participation in competitive sports. Surgical 
treatment (when feasible) probably decreases the risk fat 
sudden death. 
2. Participation in sports ~6 months after operation would 
be permitted for an athlete without ischemia during maxima9 
exercise testing. 
3. Athletes with previous myocardial infarction should fol- 
low the appropriate recommendations in Task Force 5. Coro- 
na9 Artery Disease. 
A discussion of corcm19 Me9 myocardial bridging ap- 
pears in ‘cask Force 5, Coronary Artery Disease. 
Marfan’s syndrome is characterized by arachnodactyly, tall 
stature, pectus excavatum, kyphoscoliosis and Ienticular disloca- 
tion. The cardiova(icular manifestations are mitral valve prolapse 
and aortic dilation. The risk of aortic regurgitation and aortic 
dissection is greatest with severe aortic dilation, but dissection 
(especially of the distal aorta) can occur in patients with only mild 
aortic dilation. Aortic dissection is a known cause of sudden death 
in competitive athletes (24). Diagnosis is suspected by skeletal 
features and confirmed by eye examination and echocardiography 
(to evaluate the magnitude of aortic dilation). 
Recommendations 
1. AthIetes withcrut a family history of premature sudden 
death and without evidence of aortic root dilation or mitral 
regurgitation can participate in low and moderate staticilow 
dynamic competitive sports (classes IA and HA). Echocardic- 
graphic measurement of aortic root dimension should be re- 
peated every 6 months for continued participation in sports. 
aortic root dilation can participate in low 
I. 
2. 
1 . . 
4. 
5. 
6. 
7. 
x. 
9. 
IO. 
II. 
I’. 
13. 
14. 
IS. 
16. 
Lambert EC, Mcnon VA, Wagner HR, Vlad P. Sudden unexpected death 
from cardiovascuiar disease in children. Am J Cardiol 1974;34:8Y-Y6. 
Freed MD. Recreational and sports recommendations for the child with 
heart disease. Pediatr Clin North Am 1084;31:13O9-20. 
Driscoll DJ, Edwards WD. Sudden unexpected dc&i in children and 
adolescents. J Am Coil Cardiol IoKS;S:I IXB-?IB. 
Garson A Jr, McNamara QG. Sudden death in a pediatric ci~rditdob~ 
pupulalion. IYSX 10 1083: relation lo prior arrhythmias. J Am Cell Cardiol 
I’JXS;S Suppl B:l34B-7B. 
B;II-Or 0. Pediatric Spur& Mudicinc for (he Practilioncr: From Physiologic 
Priaciplcs lo Clinical Applications. New York: Springer-Vcrlag, IYX3. 
Moccllin R, Baslanicr C, Hofackcr W, Buhlmeycr K. Exercise performance 
in children and adolescents after surgical repair of letralogy of Fallot. Eur J 
Cardiol 1076;4:367-74. 
Rcybrouck T. Uisschop A, Dumoulia M, v;m der Ilauwaerl LG. Cardiore- 
spiratoly cxcrcise capacity after surgical closure of alrial sep~al defect is 
inlluenced by the age at surgery. Am Heart J 1991;122:1073-8. 
Linde LM. Psychiatric aspects of congcni(al heart disease. Psych&r Clin 
North Am IYX2;5:33Y-406. 
Garson A Jr, Williams RB, Reckless J. Lonpterm follllow-up of patients with 
tctralogy of Fal1ot: physical health and psychopathology. J Pediatr 1974$5:429- 
33. 
Linde LM, Adams FH, Rozansky GI, Physical and emotional aspects of 
cougenital heart disease in children. Am J Cardiul 1971;27:712-3. 
Sklan\ky MS. Brickcr JT. Guidelines for cxcrcibe and hportb parlicipalion in 
children and adolescents with congrnital heart disease. Prog Pediatr Cardiol 
lY’J1.7~5F-66. . ,_.. 
Maron BJ, Epstein SE, Mitchell JH. 16th Bethesda Conference. Cxdiuvas- 
cular ahnormalities in the alhhe: recommendations regarding eligihilily for 
compulilion. Introduction. J Am c‘oll Cardiol lYXS;O: I l8Y -90. 
Scaly WC, Farmer JC, Young WG Jr. Brown IW Jr. Atrial dysrhythmia and 
atrial secundum defects. J Thoruc Cardiovasc Surl: lY69;57:24S-SO. 
Vencr VL, Horowitz LN. Electrophysiologic rcsiduo and scquelae of burgcry 
br congenital heart defects. Am J Cardiol 1982$1:588-604. 
Bink-Boelkens M Th.E, V&is II, Homan van der Heide JJ, Eygelaar A, 
Hardjowijono RA. Dysrhythmias after atrial surgeery in children. Am Heart 
J 198~106:125-30. 
Doyle EF, Arumugham P, Lara E, Rutkowski MR, Kicly B. Sudden death in 
young patients with congenital aortic stenosis. Pediatrics 1974;53:481-9. 
17. James FW, Kaplan S. Systolic hypertension during submaximal exercise after 
correction of coarctation of aorta. Circulation 1974;49/50 Suppl 11:11-27-34. 
IS. Pelech AN, Kartodihardio W, Balfe JA, Balfe JW, Olley PM, Leenen FHH. 
Exercise in children befire and after coarctectomy: hemodynamic, echocar- 
diosraohic. ancl biochemicil assessment. Am Heart J 1986;112:1263-70. 
19. Freed MD, Rocchini A, Rosenthal A, Nddas AS, Caslancda AR. Exercise- 
induced hypertension after surgical repair of coarctation of the aorta. Am 3 
Cardiol 1979;43:253-8. 
20. Garson A Jr, Gillette PC: Gutgesell HP, McNamara DG. Stress-induced 
ventricular arrhythmia after repair of tetralogy of Fallot. Am J Cardiol 
198u;46:1006-12. 
21. Graham TP Jr. Hcmodynamic residua and sequelae following intraatrial 
repair of transpositiun of the great arteries: a review. Pediatr Cardiol 
198?;2:203-13. 
22. Driscoll DJ. Exercise responses in functional single ventricle before and after 
Fonlan operation. Prq Pediatr Cardiol 1993;2:44-9. 
23. Cheidin MD, De Castro CM, McAllister HA. Sudden death as a complicam 
tion of anomalous left coronary origin from the anterior sinus of Valsalva: a 
not so minor congenital anomaly. Circulation 1974;503780-7. 
24. Maron BJ, Roberts WC, McAllister HA, RosinE DR, Epstein SE. Sudden 
death in young athletes. Circulation 19880;623218-29. 
